Type B brevetoxins show tissue selectivity for voltage-gated sodium channels: comparison of brain, skeletal muscle and cardiac sodium channels.
Brevetoxins and ciguatoxins are two classes of phycotoxins which exert their toxic effect by binding to site-5 of voltage-gated sodium channels. Sodium channels, a family of at least 10 structurally different proteins, are responsible for the rising phase of the action potential in membranes of neuronal, cardiac and muscular excitable cells. This work is a comparative study of the binding properties and the cytotoxic effects of ciguatoxins and brevetoxins on human embryonic cells (HEK) stably expressing either the skeletal muscle (Na(v)1.4), or the cardiac (Na(v)1.5) sodium channel alpha-subunit isoforms. We report that type A (PbTx-1) and type B (PbTx-3 and PbTx-2) brevetoxins as well as ciguatoxins target both cardiac and muscle channels; type B brevetoxins show isoform selectivity, presenting a lower affinity for the heart than the skeletal muscle channel. The lower selectivity of type B brevetoxins for heart sodium channels may result from a more rigid backbone structure than is found in type A brevetoxins and ciguatoxins.